Mannitol biosynthesis is required for plant pathogenicity by Alternaria alternata.
Mannitol has been hypothesized to play a role in antioxidant defense. In previous work, we confirmed the presence of the two mannitol biosynthetic enzymes, mannitol dehydrogenase (MtDH) and mannitol 1-phosphate 5-dehydrogenase (MPDH), in the fungus Alternaria alternata and created disruption mutants for both enzymes. These mutants were used to investigate the role of mannitol in pathogenicity of A. alternata on its host, tobacco. Conidia of all mutants were viable and germinated normally. GC-MS analysis demonstrated elevated levels of trehalose in the mutants, suggesting that trehalose may substitute for mannitol as a storage compound for germination. Tobacco inoculation showed no reduction in lesion severity caused by the MtDH mutant as compared with wild type; however, the MPDH mutant and a mutant in both enzymes caused significantly less disease. Microscopy analysis indicated that the double mutant was unaffected in the ability to germinate and produce appressoria on tobacco leaves and elicited a defense response from the host, indicating that it was able to penetrate and infect the host. We conclude that mannitol biosynthesis is required for pathogenesis of A. alternata on tobacco, but is not required for spore germination either in vitro or in planta or for initial infection.